Rainfall Frequencies by Ackermann, William C.
Subject: Technical Letter 1 
Rainfall Frequencies 
A product of research studies at the Illinois State Water 
Survey has been the development of Illinois rainfall frequencies 
for periods of one hour to ten days. This information, summarized 
for easy reference in the accompanying tables 1 and 2, is believed 
to be the best information presently available on point rainfall. 
A detailed discussion of methods employed in its development is 
published In Survey Bulletin 1+6 by P. A. Huff and J. C. Neill. 
Tables 1 and 2 are divided into four sections of the State 
having similar storm rainfall characteristics. Figure 1 shows 
the location of the sections. Rainfall data from 39 U. S. Weather 
Bureau stations having long-period records were used in the 
analysis. The values presented in the tables were developed 
from station records of maximum yearly rainfall. The 60-minute 
data represent, not clock-hour, but rather maximum rainfall for 
60 consecutive minutes; similarly, for the other storm durations, 
the table values represent maximum period amounts rather than 
clock-hour or calendar-day periods. Amounts apply to a point 
location, and within 5 percent limits, to areas up to 10 square 
miles in size. 
Table 1 provides average frequency relations for storm 
periods of 1 to 18 hours for each of the four sections shown in 
figure 1. The3e relations are based upon mathematical relations 
discussed in Bulletin ij.6 and upon data presented in U. S. 
Weather Bureau Technical Papers. Section values apply to any 
location within a given section. The table shows the rainfall 
depths in inches which are to be expected during the average 
recurrence intervals and the storm periods indicated. Recur-
rence interval, as used here, is defined as the average interval 
of time within which a given rainfall depth is expected to be 
equalled or exceeded. 
Use of table 1 is illustrated in the following example: 
Assume that one wishes to obtain an estimate of the maximum 1-hour 
and 12-hour rainfall amounts that will occur in an average 10-year 
period for any location in the Northwest section. To obtain the 
desired rainfall values, enter table 1 at a recurrence interval 
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Pig. 1.- Sections of state according to rainfall frequencies 
of 10 years under the Northwest section and move horizontally 
to the columns for 1-hour and 12-hour storm periods. This pro-
cedure yields values of 2.0 inches and 3.7 inches, respectively, 
for the 1-hour and 12-hour periods. Other combinations of re-
currence interval and storm period within any section can be 
obtained by the same method. 
Table 2, which is read in the same way, shows average 
frequency relations for storm periods of 1 to 10 days for each 
of the four sections in figure 1. 
If additional published references on this subject are 
desired, you may wish to obtain one or more of the following 
reports: 
Huff, P. A. and Neill, J. C, Frequency Relations for 
Storm Rainfall In Illinois, Bulletin 46, Illinois State 
Water Survey, 1959. 
Rainfall Intensity - Duration - Frequency Curves, 
Technical Paper No. 25, U. S. Weather Bureau, 
Washington, D. C, December 1955. 
Rainfall Intensities for Local Drainage Design in 
the United States, Part I, Technical Paper No. 24, 
U. S. Weather Bureau, Washington, D. C, August 1953. 
This technical letter is being sent to practising engineers 
and architects in Illinois. Your comments as to its usefulness 
will be appreciated. If desired, results of other studies could 
similarly be brought directly to the professions. 
    Very truly yours, 
William C. Ackermann 
TABLE 1 
AVERAGE RAINFALL FREQUENCY FOR STORM PERIODS 
OF 1 TO 18 HOURS 
North Central Section 
Southeast Section 
South Central Section 
TABLE,2 
AVERAGE RAINFALL FREQUENCY FOR STORM PERIODS 
OF 1 TO 10 DAYS 
North Central Section 
South Central Section 
Southeast Section 
